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Preparation and Evaluation of Press-coated Aminophylline Tablet Using
Crystalline Cellulose and Polyethylene Glycol in the Quter Shell
for Timed-Release Dosage Forms?
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In an attempt to achieve chronopharmacotherapy for asthma, press-coated tablets (250 mg), which contained
aminophylline in the core tablet in the form of low-substituted hydroxypropylcellulose (L-HPC) and coated with crys-
talline cellulose (PH-102) and polyethylene glycol (PEG) at various molecular weights and mixing ratios in the
amounts of PH-102 and PEG as the outer shell (press-coating material) , were prepared (chronopharmaceutics) . Their
applicability as timed-release (delayed-release) tablets with a lag time of disintegration and a subsequent rapid drug
release phase was investigated. Various types of press-coated tablets were prepared using a tableting machine, and their
aminophylline dissolution profiles were evaluated by the JP paddle method. Tablets with the timed-release characteristic
could be prepared, and the lag time of disintegration was prolonged as the molecular weight and the amount of PEG, for
example PEG 500000, in the outer shell were increased. The lag time of disintegration could be controlled by the above-
mentioned method, however, the pH of the medium had no effect on disintegration of the tablet and dissolution behav-
ior of theophylline. The press-coated tablet (core tablet: aminophylline 50 mg, L-HPC and PEG 6000; outer shell: PH-
102 : PEG=8 : 2 200 mg) with the timed-release characteristic was administered orally to rabbits for an in vivo test.
Theophylline was first detected in plasma more than 2 h after administration; thus, this tablet showed a timed-release
characteristic in the gastrointestinal tract. The time (f,,,) required to reach the maximum plasma theophylline concen-
tration (Cpa,) observed after administration of the press-coated tablet was significantly (p<{0.05) delayed compared
with that observed after administration of aminophylline solution in the control experiment. However, there was no
difference in Cp,y and area under the plasma theophylline concentration-time curve (AUC, .,s) between the press-coated
tablet and aminophylline solution. These results suggest that the press-coated aminophylline tablet (with the timed-
release characteristic) offers a promising forms of theophylline chronotherapy for asthma.
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52 ETIEMINTERNWIENDH D, ZOHRYE
&, IRALU Th o BRFFRICED O 2 TRE & d
2R R (delayed-release) #EINEH TH %
EEZEND.D ZOMKBKREETZRTREANC
&, —IICHEE N pH OZBITIK T 2 IGiE T
HHRNEHAENTNWS., IN6 EEFEARD pHIZ
KELBRVWI ZTAIZDNTIE, KB TORETE
Wz 2 EE A 72 0WbY 5 KiGEEE HY
ELUEAL, HEBENOREDEBNIESTHRE
BITHEBE N DRI L 72 R B 5 S i
DA E MRS (U BAIGRERIHIE) 215 U 72 I
O B 8K (delayed-release preparations) 7% & 78
B 5. KT K S Gl A ] e 7R L iR B K & U
T, INETRERTIAT,9 BB S 17
(Pulsincap) P72 EMWFE I N T WD, FEHEHIL, &
HEBIZEXSTIHHAIN DA TRIETE S Hik
ELUTIEMBIBEZ MW, A5 (press-coated
tablet) IZX2MEt&2iTo /2. AEEEZ, EhzE
DO E EFIEEDIETH S T & TRERITKMN
BRETLETEYOBENEZ 572K D ITHHEL
ZHDTH5.
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1. &8 77402 &F T4 U R,
I—H¥1), KEHREE RoFo 7o)l )lo—
Z (L-HPC, LH-11%, {F#u(t%), #EHEt)lo—
Z (PH-102, Avicel® PH-102 (ki 7%, <75um),
JEAERR), "YU TZFL 7Y a—)L (PEG, #T&E
6000, 50000, 500000, J TX 2000000 (ki T-£&, 150
—300 um), FOEAEE) Z MWz

2. AEERARECY  BETI/ 70U >
EL-HPC 27 I AF v ZHITAN 3 IR E S L
RBAELEZHOZABIE L, T2 e R0 AR ek
(N-20E &, MHKT) Z2HWTEMmKELZ (&
& 5mm, HiES50mg). XiZHERI &L T, PH
-102 & PEG &2 f4 DEEG 9:1—6:4) TTZ
AF v ZRANTIRE SIREG LR (Table 1) %

Table 1. Formulation of Tablet Using Dissolution Test

Core tablet

Aminophylline 10 mg
L-HPC 40 mg
Diameter 5 mm
Compression force 12.5 kN

Press-coated tablet

Core tablet 50 mg
PH-102

Outer shell < PEG > 200 mg

Diameter 8 mm

Compression force 20 kN

JEfERE U CHEE (B 8mm, H& 250 mg)
ELT.

3. AHAE P 1B REHAERLEHKR
ENRIVRICEC T 7=, B, HEICK K8
DIg &/ 8 OBZLRE DB R L IEIEEND %
Filkd 572912, > h—IdHWT IR ZEICED
TZORICEAZEELTGRABR L, —ERMEZ &
AR D 2 I U, VA H Ry AR 2 3
N, MBS - B, NTR-VS & (&1L
) 5 BRI, REEUK, 5B 13 Bk 0 AR5 Ar A
BRIEE 1R KOV 2%, % 900ml (37+£1°C) ;5 /X
ROVEI#REL, 100 rpm ; & &5, WEEE GHIE
£, 272nm). RAEBHGE, ®WHH S OBEHAEE
5 ETORM 2 R ERR (lag time), KORE
HAEE > THS55E T T % £ TORR & 7 H R
(duration) & LU 7=.

4. BYWEER  ERBVIEINE?EAVWTE
#EMIELU ., EBpi—BRK, KOoAZHHICEX
THRIEZAARHBAMAYYF (K& 2.7-3.3kg)
EHWE, OYFIIT7TI ) T4 50mg 2D
AN B ml), B X OIARIEZ S 1 ki 51%,
—ERF I B E IR & O Ik 2 ml 2 BRELL, I
DT HT7 11 2 JEE % Franconi 519 ® HPLC i
ICHEC THIE L 2. MIESH : 2£E, Model 510
(Waters, USA) ; 15 L, Wakosil-1I 5C18, 4.6
mm X 150 mm ; 81, 0.0l MEFEES b U T A%E
Ei (pH4.0) : 72U IL=96:4 (i,
1.0 ml/min) ; NEREEHEY)E, 7-[2-hydroxyethyl] -
theophylline (4 ug/ml X % J —)LIRHE) : 25,
A R 4R (SPD-6A, B HE
i, MIERE, 273 nm).
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Fig. 1. Dissolution Profiles of Theophylline from Core
Tablet or Press-coated Tablet Prepared Using PH-102 in
Combination with Various PEGs (Weight Ratio, 8 : 2) for
Press-coated Material (Outer Shell)

Dissolution test: JPB Paddle method, 100 rpm. Core tablet: A and
Press-coated tablet: O: 6X103, A: 50X103, @: 500<103, H: 2X106
(molecule weight of PEG in outer shell of press-coated tablet) . Each value
represents the mean of six experiments.

5. EEFFMBENT  HKERIESNAMmEET
THT 4 ) RERREER KD, e R
(Cax) KO Hemn M HE IR BERFH] (fna) 25K
Wiz, MR TF T ¢ U YR E—ReRE dh AR T
(AUC)-»4) 1, BRANCHE > TH 5% 24 Kif %
TOWEMZEZRANTREH U 2. HEHERFEMIE,
one-way ANOVA [ 7f Dunnett {512 X D170, p<
0.05 DEHEICEFAD D LY L 72

BRREVEBE

1. SBICAWS PEGDNFEEXLRTLED
BRENODTA 74 ) L AHES ARENS
OFAT7 1) > ORBIZKITIINEICH NS PEG
D FREDOFEEFTR5 72912, PEG6000, 50000,
500000, Jz U 2000000 % W\ THVE & RLIE L 7= B 1
NS DTH T 1 CiEHEEE;RT (Fig. 1).
Bigg I bR CTHEESE TS E 1T Wiz PEG O 41
&7 PEG6000 72 5 500000 £ TR E< 725 & lag
time DIEENRD 5N/ (1-2h). EHARKL
THHRTT2ETORRM (duration) XV oD
BAEBHBHKH 40—60min T, LN THh > /-
PEG2000000 % fl Y % &1 D PEG & #7321 lag
time |3/ 2.5h TxHEEL~. UL, L, duration
3 A4h BT ENHSMNERD, o 3 AL
RTHERSEESNRESHEL, BERH 70T 7
AINELTAEY WL, RELoENS,
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Fig. 2. Dissolution Profiles of Theophylline from Press-coat-
ed Tablet in Various Dissolution Medium
Dissolution medium: @: Purified water, A: The first fluid for disin-
tegration test (pH 1.2, JP13), M: The second fluid for disintegration test
(pH 6.8, JP13). Each value represents the mean of six experiments.

PEG500000 % LA T O#REHIZ W7z,

2. AHERDPH ZERTCLZDARENODT
A7 4 ) FHEE)  Figure 2 ITHRIK, HARE
JE R B EE 1 (pH 1.2) KRUVEE 2R (pH
6.8) ZHWCIEHRBREZIT>EEDTHF T 1Y
CRHEEERT. SEIX, PH-102 Z 160 mg,
PEGS500000 2 40mg & L7zbDZEHAWE., Wih
OiBEHICBNTHR2h X TTFF 71U L DIR
HiZ e < @B and (lagtime, 2h), AHEENIC
pH OEIIHELIRWI ENHASNER>. L
MoT, IRABENTO pH OEH) - & (HEFEE S
HRE) WEUTH, EYorEtidzEsznic<n
EEZBNS.

3. 4EICAWLS PH-102 & PEG500000 DE S
HEZEZICLZEOFRZENODTA 7 4 1) L FHE
£3) Figure 3 i1z, A EICH W5 PH-102 &
PEG500000 D EH &I EE A= & ZOHEKEN S D
TF 71V R ERT. ERTHE L PH
-102 & PEGS500000 & OFE &L 8 : 21TAZT9: 1,
7:3KkUV6:4&L7=bDEHN, HELS:2
2, PEG500000 OF| &2 S LizE &, T7&
5B PH-102 : PEG500000 759 : 1 @ & ¥ lag time
N < 725 /=78, PEGS00000 DE|A ZH0T (7:
3, 6:4) &lagtime [ FEEL/Z. LLT7:3&
6:4 L TIXEHEFNZIFC Th - 72,

JESIE Y H R BT B U T Z 4 3 C IR D A
Y8 ki (time-controlled explosion system (TES) ), 14
tROoF 7o) AFII I O—-Z (HPMC)
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J& 4% ik Chronotropic DDS,!® & RoF2 7ot )l
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Fig. 3. Comparison of Theophylline Dissolution Profiles
from Press-coated Tablet Using PH-102 and PEG 500X 103
in Various Mixing Ratio in Weight

Mixing ratio of PH-102: PEG500X103: O: 9 : 1, @: 8:2, A: 7 :3,

M 6 : 4. Each value represents the mean of six experiments.
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GHAEME) 1T A CEEAIELE I % PH-102
& PEG500000 & FI W THNVERE R Y 1 7 OFEIE FLHY
My 3774V (A 2 BLICHBTE .
Z OB DEERET 20 kg LA L (B D A1EHK
4kg) THONBHEIZAECRW, £/, AEER
N7 IAL L TS 2 Z &3, Lo T,
KEMNHEELZ/KD PEG 2R & ICIHMR S Sk
ICHET 2 LTINS, Figure 4 1ITEITRT
K21z, FefkkEEitEh 225 U7z KD g 23
YD EHONITEEENIZE L TONE I RIE S 1,
BEAIZERNREL TEMEZRIBT 52D EE A 5N
%.

Figures 1 LN 2 IC,RT DI, SEFAHRL-F
e 5 OEYE ISR LT S N ITRIES
52 &, FREHTOT7 71 )VIE pH OEITEES
NBWZ ENRMEINE., £, T7F 740U EH
F T lag time |%, 7 EICH WS PEG O T &%
BABHIE, SBITHWS PH-102 & PEG DE&
a2z 5 2 ETHEINRETH D EEZA 5N,

4. 73I/74 ) CAEEREVYFCROKSE
DOMmFEHRTA 74 RBE  HJE (200mg) @
PH-102 % OX PEG500000 O HE &% 8 1 2 & L7=6E
Bl FIROBE Lz, RBEWRKRICHNS
0T, BdE (EFESmm) 7374250
mg, L-HPC 20 mg, PEG6000 (J&IR%]) 7mg & L
. WEEBRELTTY I/ 710U > (50mg) /KiE
WaE L= b, ZoEHl (EFE8Smm) /5
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Fig. 4. Schematic Illustration of Drug Release Characteristics from Press-coated Tablet (Timed-release Tablet)
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Fig. 5. Plasma Theophylline Concentration-time Curves in
Rabbits Following Oral Administration of Aqueous Solu-
tion, Core Tablet or Press-coated Tablet Containing
Aminophylline (50 mg)

Preparation: l: Aqueous solution, A: Core tablet, @: Press-coated
tablet. Each point represents the mean = S.E. of three or four experiments.

DTF 7 4 EHGBIERE 7O 7 v A )V ERL
7z. Lagtime {38 1.5hiZ/ o720, 273/
T4V CENEMLZZOBECEI AL, HE
DEINNES Loz ERE5N%. Figure 512
T FICEMEF R EROMBER T F T o U RE
— e AR 2R T, WA, B TG ERD S I
iz A 70 OB SN, AEETIE2
hETTA 710U MR ICEHEINT ORI
EAERLUZ. Table2 2R LD, HHEAR
(HRHNFEG) D tma (1.3£0.3h) EHANTESETO
@ 3.0£1.7h) BHEEENALGNLRN>. L
U, AREEFRGHIT tha 1Y 8.5 1.9 h & 72 0 R
BOMEIZHXRT, FF (p<0.05) IZEN/. UL
U, BESECHBT 2 WALBHIARERTD © O & i 4
TEERERFR (5.8+1.4h) 3K oM (1.3+
0.3h) KRUESEDMHE (3.0£1.7h) ITHNEFEERZ
minolz. a3, 3HAIMTHEGHD AUC)- 1T
DWTIREEZEZRM> . LEN-ST, HEEN
ZBNWTHZOAMEERTA 7+ U > OREHMHGZE
EOELOHEEZRETLIHDEEZI SN S.

BEAR T Bl O BIRIEIC DWW TIE, I>F 23R
TLRADOT A7 4 U ARKIERF (=7 1 )L®)
mENEHINTVWS, SEFAML AL, #%
A5 L Ga, MR GRAD) EEITHRT
BHRE ISR I D B bk &2 A 2 A, W IR fR 14
Conaxs Imax KT AUC) 04 1TIIKESE EZEN R S 780
ZEMHSMMER STz, FEAIELEICEH I NS PH

Table 2. Pharmacokinetic Parameters of Theophylline after
Oral Administration of Aminophylline Preparations in Rab-
bits

tmax Cmax AUCO »24
(h) (pg/ml) (h-ug/ml)
Solution 1.3+0.3 29.0+1.6  150.3+4.8
Core tablet 3.0+£1.7 17.6+1.6  139.2+5.3
Press-coated 8.5+1.99  17.6+3.4  149.1%7.5

tablet

Each value represents the mean = S.E. of three and four experiments.
Statistically significant differences: @) p<0.05 in press—coated tablet vs.
solution.

-102 & PEG #HWTHBHHSY 1 7 DR K H R
T T4 8 (SR EHBICHARTE .
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